The role of oxidative stress in diabetic complications.
The morbidity and mortality associated with diabetes is the result of the myriad complications related to the disease. One of the most explored hypotheses to explain the onset of complications is a hyperglycemia-induced increase in oxidative stress. Reactive oxygen species (ROS) are produced by oxidative phosphorylation, nicotinamide adenine dinucleotide phosphate oxidase (NADPH), xanthine oxidase, the uncoupling of lipoxygenases, cytochrome P450 monooxygenases, and glucose autoxidation. Once formed, ROS deplete antioxidant defenses, rendering the affected cells and tissues more susceptible to oxidative damage. Lipid, DNA, and protein are the cellular targets for oxidation, leading to changes in cellular structure and function. Recent evidence suggests ROS are also important as second messengers in the regulation of intracellular signaling pathways and, ultimately, gene expression. This review explores the production of ROS and the propagation and consequences of oxidative stress in diabetes.